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VATS JY1 & VATS JY2
James River Waste Load Allocations and
York River Based Point Source Nutrient Control Regulations

October 6, 2005

Introduction:

Following a series of meetings in August with DEQ staff, two additional model
simulations were requested by the Virginia Association of Municipal Wastewater Agencies
(VAMWA 2005a,b). This action was the result of adoption (and subsequent suspension) of the
Water Quality Management Plan Regulations (9 VAC 25-720) and Water Quality Standards (9
VAC 25-260) by the State Water Control Board (SWCB) in June. Final agreement was reached
to conduct additional water quality responses in both James and York Rivers based on revised
point source allocations. Results of these model scenarios (VATS JY1 and VATS JY2) are
described herein.

Background:

New waste load allocations (WLA) recommended by DEQ staff for inclusion in the
Water Quality Management Plan Regulations (9 VAC 25-720) were adopted by the SWCB on
June 28, 2005 and subsequently suspended following further analysis. While revised WLAs
were developed for the Rappahannock, Virginia’s Easter Shore and Potomac Basins and
presented to the SWCB on September 27™ and subsequently approved, no action was sought for
the James and York River Basins pending this investigation. Two additional scenarios, VATS
JY1 and VATS JY2, were completed based on consensus developed in August and September
(DEQ 2005). The point source concentrations reflected in Table A were designed to investigate
chlorophyll a responses to the lower estuary of James River and phosphorus limitation in York
River. A description of other similar scenarios is provided in Table B.

Table A. Annual average point source nitrogen and phosphorus concentrations by basin and
scenarios (modified from the VAMWA 2005b).

Scenario VATS JY1 VATS JY2
N TP N TP
James River
AFL 6.0 mg/L 0.5mglL 6.0 mg/L 0.5mg/L
TF 5.0 mg/L 0.5 mglL 50 mg/L 0.5mg/L
LE 5.5 mpy 1.0 mg/L 6.9 mpy 1.0 mg/L
York River
6.0 mg/L 1.0 mg/L 8.0 mg/L 1.0 mg/L
Other basins VATSor TS VATSor TS

Notes: NPS and sediments at VATS for James and York Rivers; mpy — million pounds per year.
Source: DEQ letter to VAMWA dated September 27, 2005

As noted in the James River Alternatives Analysis (JRAA 2005a.,b,c,d), fifteen scenarios have
been used to describe anticipated water quality responses to a suite of nutrient loadings. Table
2.1 lists the James River nutrient and sediment loads from the CBP Watershed Model for each of
the scenarios including the last two scenarios described above for both James and York River.

ARO0008034



Point source delivered loads from each James River basin segment were computed by the CBP
Watershed model for each scenario are shown in Table 2.3. The basic assumptions used for
nutrient and sediment loadings employed for each of the other simulations can be found in Table
2 4 of earlier reports (JRAA 2005a,b,c,d).

Table B. Virginia Tributary Strategy scenario descriptions from James River Alternatives
Analysis (2005a, b, ¢, d)

VATS Virginia Tributary Strategy scenario reflects estimated nutrient
reductions based on Bay states tributary strategies.

Virginia Tributary Strategy Alternative (Alternate) scenario applied
controls of enhanced nutrient reductions to point source dischargers to

VATS Alternative the lower James River (meso- and polyhaline) resulting in lower TN
and TP loads than VATS.
Virginia Tributary Strategy James River Initial was based on the same
VATS JR Initial total load allocations of VATS JR Alternative except with above fall

line point sources at Virginia Tributary Strategy (VATS) levels. The
tidal point sources were at VATS JR Alternate loadings.

VATS JR Alterative | Virginia Tributary Strategy James River Alternative (Alternate) was
based on load allocations adopted (and subsequently suspended
pending additional public comment) by the SWCB in June of 2005.

A comparison of the delivered point source loads for York River under three nutrient reduction
scenarios is provided below (Table C). As noted in Table A, the two new scenarios reflect a
three fold increase in total phosphorus tol.0 mg/L under VATS JY1 and VATS JY2 from 0.3
mg/L under VATS.

Table C. York River estimated delivered loads for point sourced nitrogen and phosphorus.

TN TP
Scenario (million pounds per year)  (million pounds per year)
VATS 994,057 85,198
VATS JY1 1,007,027 233,333
VATS JY2 1,192,555 233,333

Criteria attainment for dissolved oxygen was based on the cumulative frequency distribution
(CFD) using the published biological reference curve based on 10 years (USEPA 2003). Green
indicates attainment while blue values are less than 1% non-attainment with red greater than 1%
non-attainment.

Results of Model Scenarios:

James River Chlorophyll a —

The point source load changes associated with VATS JY1 and VATS JY2 resulted in average
spring and summer chlorophyll @ concentrations similar to other VATS simulations (VATS,
VATS Alternate, and VATS JR Alternate). The major difference was higher spring and summer
chlorophyll @ concentrations in the lower tidal fresh (JMSTF1) and oligohaline (JMSOH) (Table
3.1, Tables 6.1a and 6.1b). The upper tidal fresh (JMSTF2) concentrations actually increased
above reference levels during the summer estimated from ten-year average spring and summer
chlorophyll a concentrations. Similar to VATS and VATS Alternate, VATS JR Alternate,
VATS JY 1 & 2 indicated attainment of the proposed 25 ug/L Chl-a water quality standard for

2
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the summer at the lower tidal fresh (JMSTF1) (Table C.4), however, failed the 15 ug/L threshold
for the same region during the spring (Table C.3). Non-attainment of the proposed chlorophyll a
standard was also observed during the summer at IMSOH, and spring at stations JMSMH and
JMSPH (Tables C.6, C.7 & C.9, respectively).

The cumulative frequency distribution (CFD)-based attainment of the proposed chlorophyll a
criteria for the tidal James River segments, for both a ten-year average and a running three-year
average, are presented in Tables 3.3 to 3.12 for management scenarios including VATS JY1 and
VATS JY2 (replacing Tiers 1, and 2 Scenario shown in earlier documents).

Table 2.1. James River basin model estimated total nitrogen (TN), total phosphorus (TP), and
total suspended sediment (TSS) loads for point and non-point sources delivered to
tidal waters. Nutrients in million pounds; sediments in million tons.

Scenario N TP TSS*
1985 Reference 469 851 1.28
2002 Assessment 377 5.80 118
Tier 1 373 6.20 1.14
Tier 2 282 5.04 1.07
Tier 3 230 3.91 0.95
VATS 254 3.49 0.82
VATS Alternate 239 337 0.82
VATS JR Initial 268 359 0.82
VATS JR Alternate 268 3.59 082
VATS JY1 266 3.66 0.82
VATS JY2 280 3.66 0.82
Option 4 28.1 3.75 0.97
E3 15.2 283 0.79
Scoping Sceneario A 376 6.31 0.82
Scoping Scenario B 338 5.77 0.82
Scoping Scenario C 36.1 6.13 0.82
Scoping Scenario D 226 3.90 0.82

* TSS loads were calculated from the watershed sediments but don't include shorcline sediment reductions
below the fall line.

Source: U.S. EPA Chesapeake Bay Program Office with correction to VATS JR Altemative as
recorded in Addendum #2.

York River Dissolved Oxygen —

Results of dissolved oxygen attainment for York River under various reduction scenarios
including the most recent VATS JY 1 & 2 is shown in Table D. The tidal river met the migratory
use except segment MPNOH. It failed under all the reduction scenarios beyond Progress 2000.
Most of the tidal waters were in attainment for open water. Those that didn’t meet their use
under Observed showed improvements under nutrient control measures. Most notable was
YRKMH that began with over 18% non-attainment, but was less then 1% non-attainment beyond
nutrient controls associated with Progress 2000. Two segments of the tidal river were in non-
attainment for migratory and open water under E3.
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Table 2.3. James River point source total nitrogen (TN) and total phosphorus (TP) loads
(million pounds) delivered to the basin segment from the watershed model. (AFL-above
fall line; lower estuary — everything below the tidal fresh)

N TP
Lower Lower
SCENARIO AFL Tidal Fresh Estuary TN Total AFL Tidal Fresh  Estuary TP Total
1985 Reference 1.13 15.0 .2 233 0.55 1.57 1.83 3.95
2002 Assessment 0.86 7.9 6.4 15.1 0.72 0.50 053 1.75
Tier 1 2.05 6.8 79 16.7 0.77 0.80 0.61 2.18
Tier 2 0.74 5.7 3.9 10.3 0.34 0.64 0.48 1.46
Tier 3 0.80 37 24 6.9 0.16 0.33 0.24 0.73
VATS 0.78 5.0 5.4 112 0.38 0.34 0.46 1.18
VATS Alternate 0.78 5.0 3.9 97 0.38 0.34 0.35 1.07
VATS JRInitial 0.78 6.3 5.5 12.6 0.38 0.30 0.60 1.28
VATS JR Alternate 0.83 6.3 55 12.6 033 0.30 0.60 1.23
VATS JY1 0.91 6.7 5.5 13.1 0.37 0.41 0.60 1.38
VATS JY2 091 6.7 6.9 145 037 0.41 0.60 1.38
Option 4 0.70 49 3.1 8.7 0.13 0.35 0.24 0.72
E3 0.62 2.6 1.3 45 0.04 0.10 0.04 0.18
Scoping A 1.15 6.7 77 15.6 0.99 0.57 0.63 219
Scoping B 0.76 5.7 6.4 12.8 0.99 0.64 053 2.16
Scoping C 2.05 6.8 79 16.7 0.77 0.80 0.61 2.18
Scoping D 0.80 3.7 24 6.9 0.16 0.33 0.24 0.73
Source: U.S. EPA Chesapeake Bay Program OfTice with a correction to JRAA Table 2.3 for the AFL

VATS and VATS Alternate

Table D York River dissolved oxygen criteria attainment by scenario based on designated use
(MIG — migratory; OW — open water) (A refers to attainment; blue less than 1% non-attainment
with red greater than 1% non-attainment) using the ten year CFD.

Segment DU Observed Prgg(;gss Allocation  Confirmation vsl.\trt:tb V‘MS ngl' > E3
York Lower Piankatank (PIAMH) ow 0.12 A A A A A A A
York Tidal Fresh Mattaponi MIG A A A A A A A A
(MPNTF) ow A A A A A A A 0.02
York Mid- Mattaponi (MPNOH) MIG A A 137 212 262 262 2.43 6.06
ow 2.04 A A A A A A 220
York Tidal Fresh Pamunkey MIG A A A A A A A 0.10
(PMKTF) oW A A A A A A A A
York Mid- Pamunkey (PMKOH) MIG A A A A A A A A
ow A A A A A A A A
York Lower (YRKMH) MIG A A A A A A A A
oW 18.08 485 0.15 0.19 0.04 0.04 0.05 A
York Lower (YRKPH) ow 1.41 A A A A A A A
DW 0.01 A A A A A A A
York Lower Mobjack (MOBPH) oW 230 1.78 0.25 0.30 0.18 0.18 0.20 A
4
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Discussion:

It has been demonstrated that the Water Quality Model used to develop chlorophyll a and
dissolved oxygen responses provides a scientifically sound representation associated with
eutrophication in the bay and tidal tributaries (Cerco and Noel 2004). The predictive capability
to model chlorophyll a and dissolved oxygen successfully computes broad spatial and temporal
domains within the estuary.

It is important to remember these model results reflect calculated seasonally averaged
chlorophyll-a and dissolved oxygen concentrations based on broad spatial and temporal domains
(ten years of hydrology by CB segment). However as stated previously, incremental changes to
nitrogen and phosphorus loads could have significant influence on local water quality over much
shorter temporal and spatial scales (day and station) (JRAA 2005b). Phytoplankton respond
hourly to subtle physical, chemical (nutrient) and biological changes in the water column. This
includes temperature and light (day vs night, cloudy vs clear) and vertical mixing (flows and
wind events) effects onnutrient concentrations (DIN, DIP, and DIN/DIP), not to mention self-
shading (from Hydrilla to Microcystis mat formation) or grazing. Such incremental changes are
not captured by the model. Therefore, to best control current over production in these tidal
waters and reduce the risk of algal blooms, the most comprehensive nutrient controls should be
sought.

James River Chlorophyil a —

Based on the results of previous scenarios (JRAA 2005a,b,c,d), chlorophyll a responds to
location and size of load adjustments. For example, largest load adjustment resulted in the
greatest chlorophyll a response. Conversely, small load adjustments didn’t generate much of a
chlorophyll a response. Also, tidal fresh James River responded mostly from loadings associated
with the above fall line and tidal fresh inputs (Table 3.1). This is not surprising given the broad
spatial and temporal domains of the model.

While both VATS JY scenarios displayed chlorophyll @ improvements beyond 85 Reference
conditions, these runs demonstrated that loadings above the fall line and tidal fresh regions
triggered significant chlorophyll responses. Lower estuary responses associated with VATS JY1
were close to VATS and VATS JR Alternate while VATS JY2 was comparable to results
associated with VATS Alternate. Under both VATS JY1 and VATS JY2, non-attainment of the
proposed chlorophyll a standards was observed at IMSOH during summer, and both IMSMH
and JMSPH during the spring (Tables C.6, 7 & 9, respectively)(Table C.1 through C.10).

York River Dissolved Oxygen —

Based on the scenarios presented above, there was little change in dissolved oxygen
conditions in York River between Confirmation, VATS and VATS JY1 & 2. It is inconclusive
why two York River segments displayed non-attainment for dissolved oxygen under nutrient
reductions. One hypothesis is the balance between algal production and the influence of nearby
wetlands. Algae decline under nutrient reductions. Consequently, algal production of dissolved
oxygen goes down. The extensive wetlands in the region create an oxygen sink. If overall water
column oxygen production goes down with a constant, large sink, then the model calculates an
oxygen deficit. The result is low levels of oxygen reflected as nonrattainment. The role of
benthic algae and model performance under these scenarios has not been explored. While
benthic algae have a direct connection to nutrients regenerated by sediments, they potentially
could be limited by water column nutrient reductions as well. The large oxygen problem at the

5
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E3 nutrient reduction level suggests that even benthic production is becoming limited. Though
the model has limitations in representing wetlands, it’s response in this case could be correct.

Emperical studies have shown that light is the limiting resource to algal growth in much of the
low salinity York River (Haas and Webb 1998). Based on nutrient ratios, P-limitation is possible
in much of the low salinity regions; however, most of the tidal river maintained nutrient
concentrations well above algal needs (most of the system was nutrient saturated) (Butt 2005).
Nitrogen limitation was evident during the summer in the high salinity regions not nutrient
saturated. If light limitation was removed, current conditions would increase the risk of algal
blooms since nutrient concentrations far exceed algal needs. The balance between N to P
remained relatively unchanged with nutrient reductions based on model simulations; however,
the tidal fresh York River remained largely “saturated” with dissolved inorganic nutrients.
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Table 3.3. The CFD based assessment of spring chlorophyll water quality criteria attainment in
the James Upper Tidal Fresh (JMSTF2). A = attainment; % = percent of time/space
not in attainment.

James Upper Tidal Fresh - Spring SCENARIOS

Years of 3-Yr VATS VATSJR

Ranring Avg 85Ref. '02Progr. Tier3 Opt.4 VATS Altern. Altern. ‘\1/34/ 71'8 5¢ ES
1985-1987 =

1986-1988 A A A A A A A A A
1987-1989 A A A A A A A A A
1988-1990 A A A A A A A A A
1989-1991 A A A A A A A A A
1990-1992 A A A A A A A A A
19911993 A A A A A A A A A
1992-1994 193% 193% 196% 201% 196% 196% 196% 196% 19.6%
Avgof3-YrPds  2.8% 2.8% 2.8% 2.9% 2.8% 2.8% 2.8% 2.8% 2.8%
10-Year Avg 3.9% 3.9% 4.0% 4.3% 4.0% 4.0% 4.0% 4.0% 4.0%

Table 3.4. The CFD based assessment of proposed summer chlorophyll water quality criteria
attainment in the James Upper Tidal Fresh (JMSTF2). A = attainment; % = percent
of time/space not in attainment.

James Upper Tidal Fresh— Summer SCENARIOS

Years of 3-Yr '85Ref. '02Progr. Tier3 Opt. 4 VATS VATS VATSJR

VATS VATS

Running Avg Altern.  Altern. JY1 JY2
19851987 1.7% 163% 160% 192% 175% 175% 181%  181% 181%
1986-1988 1.7% 229%  258% 345% 243% 243% 264% 268% 26.8%
19871989 A 18% 173% 226% 179% 179% 165% 17.0% 17.0%
1988-1990 A 2.0% 4.7% 10.0% 2.1% 21% 3.5% 3.9% 3.9%
1989-1991 A A A A A A A A A
19901992 A A A A A A A A A
19911993 0.6% A A A A A A A A
19921994 0.6% A A A A A A A A
Avg of 3-Yr Pds 0.6% 6.6% 8.0% 10.8% 7.7% 7.7% 8.1% 8.2% 8.2%
10-Year Avg 0.0% 3.1% 3.9% 6.5% 3.3% 3.3% 3.9% 4.1% 4.1%
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Table 3.5. The CFD based assessment of spring chlorophyll water quality criteria attainment in
the James Lower Tidal Fresh (JMSTF1) A = attainment; % = percent of time/space
not in attainment.

James Lower Tidal Fresh - Spring SCENARIOS

Years of 3-Yr ; ) . VATS VATSJR

R v 85Ref. '02Progr. Tier3 Opt.4 VATS Atern.  Alfern. ‘\j/,}A/ 71'8 g¢ ;’S
1985-1987 - - - - =5 .
1986-1988 382%  27.9% 7.4% 8.9% A A A 6.8% 6.8%
1987-1989 15%  31.1% 7.4% 8.9% A A A 6.8% 6.8%
1988-1990 53.3%  33.9% 7.4% 8.9% A A A 6.8% 6.8%
1989-1991 41.8% 7.9% A A A A A A A
1990-1992 35.9% 6.4% A A A A A A A
19911993 24.0% 3.5% A A A A A A A
19921994 17.3% 3.5% A A A A A A A
Avgof3-YrPds 36.0% 16.3% 3.2% 3.8% 0.0% 0.0% 0.0% 2.9% 2.9%
10-Year Avg 346%  129% 0.3% 0.7% A A A 0.2% 0.2%

Table 3.6. The CFD based assessment of proposed summer chlorophyll water quality criteria
attainment in the James Lower Tidal Fresh (JMSTF1). A = attainment; % = percent
of time/space not in attainment.

James Lower Tidal Fresh - Summer SCENARIOS

Years of 3-Yr '85Ref. '02Progr. Tier3 Opt. 4 VATS VATS VATSJR

VATS VATS

Running Avg Altern. Alfern. JY1 JY2
1985-1987 30.5% 11.1% A A A A A A A
1986-1988 47.0%  28.9% A 0.0% A A A A A
19871989 534%  38.5% A 6.1% A A A A A
1988-1990 68.6%  52.7% A 6.1% A A A A A
1989-1991 56.2%  42.2% A 1.3% A A A A A
1990-1992 570%  41.7% A A A A A A A
19911993 570%  43.4% A A A A A A A
19921994 59.2%  33.9% A A A A A A A
Avgof3-YrPds 53.6% 36.5% 0.0% 1.7% 0.0% 0.0% 0.0% 0.0% 0.0%
10-Year Avg 577%  36.3% A A A A A A A
8
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Table 3.7. The CFD based assessment of spring chlorophyll water quality criteria attainment in
the James Oligohaline (JMSOH). A = attainment; % = percent of time/space not in
attainment.

James Oligohaline - Spring SCENARIOS

Years of 3-Yr VATS VATSJR

R A 85Ref. '02Progr. Tier3  Opt.4  VATS Atern.  Alfern. ‘\j/,}A/ 71'8 ‘l;,:; 28
1985-1987 N N - N N
1986-1988 20.1% A A A A A A A A
1987-1989 44.2% A A A A A A A A
1988-1990 712%  18.3% A A A A A A A
1989-1991 56.5%  18.3% A A A A A A A
1990-1992 51.0%  18.3% A A A A A A A
19911993 24.7% A A A A A A A A
1992-1994 10.5% A A A A A A A A
Avgof3-YrPds 396%  7.9% 0.0% 0.0% 00% 00%  0.0% 00%  0.0%
10-Year Avg 31.9% 3.6% A A A A A A A

Table 3.8. The CFD based assessment of proposed summer chlorophyll water quality criteria
attainment in the James Oligohaline (JMSOH). A = attainment; % = percent of
time/space not in attainment.

James Oligohaline - Summer SCENARIOS

Years of 3-Yr . . VATS VATSJR

RinrinoAlg 85Ref. '02Progr. Tier3 Opt 4 VATS Altern. Altern. L/C/ 71'8 ‘\;/;\, ZS
19851987 A A A A A A A A A
1986-1988 4.3% 0.7% A A A A A A A
19871989 264%  238% 182% 208% 201% 201% 201%  201% 20.1%
1988-1990 287%  238% 182% 208% 201% 201% 201% 201%  20.1%
1989-1991 386% 347% 178% 201% 201% 201% 201%  201%  20.1%
19901992 36.0%  30.0% 5.5% 9.3% A A 2.5% 3.1% 3.3%
19911993 445%  356% 5.5% 9.3% A A 2.5% 3.1% 3.3%
19921994 33.3% 19.6% 5.5% 9.3% A A 2.5% 3.1% 3.3%

Avgof3-YrPds 265% 21.0% 8.8% 11.2% 7.5% 7.5% 8.5% 8.7% 8.8%
10-Year Avg 233%  16.0% 5.5% 7.7% 4.1% 4.0% 5.0% 5.2% 5.2%
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Table 3.9. The CFD based assessment of spring chlorophyll water quality criteria attainment in
the James Mesohaline (JMSMH). A = attainment; % = percent of time/space not in

attainment.
James Mesohaline - Spring SCENARIOS
Years of 3-Yr . P VATS VATSJR
R A 85Ref. '02Progr. Tier3  Opt 4 VATS Atern.  Alfern. ‘\1/34/ 71'8 g¢ 28
1985-1987 - - - - - - - -
1986-1988 3B57%  338% 114%  201% 7.1% 18% 13.6% 136% 21.1%
1987-1989 381%  351% 114%  20.1% 7.1% 18% 13.6% 13.6% 21.1%
1988-1990 551%  538% 239% 306% 183% 81% 231% 24.0% 26.0%
1989-1991 551%  539% 335% 373% 308% 129% 33.0% 33.8% 34.3%
1990-1992 742%  638% 37.8% 454% 316% 129% 36.9% 381% 40.1%
19911993 483%  343% 229% 298% 179% 64% 224% 23.0% 25.0%
1992-1994 16.9% 6.4% 0.1% 34% A A A 0.1% 1.2%
Avgof3-YrPds 462% 402% 201% 267% 161% 63% 204% 209% 24.1%
10-Year Avg 38.9%  332% 146% 209% 104% 25% 149% 154%  18.9%

Table 3.10. The CFD based assessment of proposed summer chlorophyll water quality criteria
attainment in the James Mesohaline (IMSMH). A = attainment; % = percent of
time/space not in attainment.

James Mesohaline - Summer SCENARIOS
Years of 3-Yr . P VATS VATSJR
Runming Avg 85Ref. '02Progr. Tier3  Opt 4 VATS Allar.  Allam. 3'3/ 71'8 ‘I;/;\, ;S
1985.1987 A A A A A A A A A
1986-1988 A A A A A A A A A
19871989 A A A A A A A A A
1988-1990 A A A A A A A A A
1989-1991 A A A A A A A A A
1990-1992 A A A A A A A A A
19911993 10.0% 7.0% 3.7% 4 4% 1.8% 0.6% 2.5% 2.6% 2.7%
19921994 9.3% 7.0% 3.7% 4.4% 1.8% 0.6% 2.5% 2.6% 2.7%
Avg of 3-Yr Pds 2.4% 1.7% 0.9% 1.1% 0.4% 0.2% 0.6% 0.7% 0.7%
10-Year Avg 0.2% 0.1% A A A A A A A
10
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Table 3.11. The CFD based assessment of spring chlorophyll water quality criteria attainment in
the James Polyhaline (JMSPH). A = attainment; % = percent of time/space not in

attainment.
James Polyhaline - Spring SCENARIOS
Years of 3-Yr . i VATS VATSJR
R A 85Ref. '02Progr. Tier3 Opt. 4 VATS Atern.  Alfern. ‘\j//}A/ 71'8 g¢ ES
19851987 77.5% 684% 201% 201% 201% 201% 201% 201% 20.1%
1986-1988 77.5% 654% 201% 201% 201% 201% 201% 201% 201%
1987-1989 52.6% 496% 201% 201% 201% 201% 201% 201% 20.1%
1988-1990 52.6% 36.2% A A A A A A A
1989-1991 52.6% 29.8% 3.5% 6.1% A A 2.1% 2.8% 5.0%
19901992 77.5% 33.1% 3.5% 6.1% A A 2.1% 2.8% 5.0%
199141993 77.5% 36.8% 6.7% 17 9% A A 2.1% 3.4% 12.7%
1992-1994 59.7% 16.3% A 4.6% A A A A 1.7%
Avgof3-YrPds 66.0%  419% 9.3% 11.9% 7.5% 7.5% 8.3% 8.7% 10.6%
10-Year Avg 72.1% 45 4% 57% 9.1% 4.8% 3.5% 4.8% 51% 7.5%

Table 3.12. The CFD based assessment of proposed summer chlorophyll water quality criteria
attainment in the James Polyhaline (JIMSPH). A = attainment; % = percent of
time/space not in attainment.

James Polyhaline - Summer SCENARIOS
Years of 3-Yr p ) VATS VATSJR
Runming Avg 85Ref. '02Progr. Tier3 Opt.4  VATS Allar.  Allam. 3'3/ 71'8 ‘I;/;\, ;S
19851987 0.4% A A A A A A A A
1986-1988 0.4% A A A A A A A A
1987-1989 11.1% 3.5% A 0.4% A A A A A
1988-1990 8.0% 3.5% A 04% A A A A A
1989-1991 8.0% 3.5% A 0.4% A A A A A
1990-1992 A A A A A A A A A
1991-1993 A A A A A A A A A
1992-1994 A A A A A A A A A
Avgof3-YrPds  3.5% 1.3% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
10-Year Avg 0.0% A A A A A A A A
11
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Table 3.1. Average spring and summer chlorophyll a concentrations(ig/L) by model scenario for major Chesapeake Bay segments.

Major 1985 Reference 2002 Assess Tier3
CB Scenario Scenario Scenario
Seament SpringSummer SpringSummer Spring
CB1TF 828 1011 786 906 5.96
CB20H 8.18 810 722 732 5.69
CB3MH 1066 1415 920 10.96 7.16
CB4MH 10.01 1430 795 1026 6.60
CB5MH 1359 955 1043 756 8.77
CB6PH 1120 847 849 685 6.23
CB7PH 1051 729 853 6.06 6.67
CB8PH 925 663 781 5.66 5.91
PAXTF 982 27.84 1059 30.28 9.78
PAXOH 1044 1999 1228 20.83 12.44
PAXMH 1615 17.44 1248 1457 9.56
POTTF 597 2353 530 1747 4.88
POTOH 600 1011 505 7.32 4,93
POTMH 16.44 1233 1440 10.04 10.42
RPPTF 6.07 2633 677 1976 6.96
RPPOH 682 1210 731 1064 7.59
RPPMH 1348 967 979 790 7.28
MPNTF 278 589 251 4.61 230
MPNOH 365 1145 367 999 3.97
PMKTF 277 729 281 7.81 3.06
PMKOH 491 1121 490 11.08 4.66
YRKMH 1513 1206 11.61 1092 9.76
YRKPH 1182 799 847 6.85 6.39
PIAMH 1210 1051 753 7.1 5.44
MOBPH 8.90 9.08 6.71 7.44 511
JMSTF2 6.82 8.86 593 9.03 5.00
JMSTF1 16.37 34.66 11.89 24.49 9.04
JMSOH 13.74 13.85 10.39 12.68 7.50
JMSMH 13.00 56.59 1014 532 7.28
JMSPH 1426 6.62 10.79 5.90 7.54
CHOOH 1055 2194 1029 20.41 9.63
CHOMH2 936 1318 742 997 6.25
CHOMH1 7.91 984 638 745 5.24
EASMH 805 1530 586 10.03 4.79
TANMH 1246 937 1016 7.82 8.14
POCMH 1149 1249 854 9.06 6.24

Summer

6.36
5.80
7.88
7.27
5.7
5.31
4.95
4.60
30.43
20.50
11.94
12.50
6.05
7.30
1214
8.95
6.51
426
8.47
7.36
10.38
9.98
6.03
526
5.94
9.14
14.74
10.42
4.94
4.99
18.32
7.32
5.70
6.83
6.71
7.63

Option 4
Scenario
Spring
585
5.40
6.76
6.10
7.94
6.20
6.44
6.10
10.16
13.55
8.60
4.56
459
10.07
7.01
7.51
6.95
219
3.78
3.14
4.83
9.58
6.21
536
483
5.80
10.02
8.17
7.87
8.13
9.75
5.80
4.83
4.24
714
4.82

Summer

597
5.31
7.19
6.63
547
5.25
477
472
32.48
2211
10.91
8.57
4.79
6.89
10.84
8.40
6.25
354
8.22
7.67
10.30
9.63
5.89
5.26
573
10.00
16.74
11.10
4.92
5.12
18.29
6.84
5.28
5.80
5.96
5.06

VATS
Scenario
Spring
6.21
576
718
6.41
8.18
5.30
576
552
10.64
12.45
8.65
492
4.83
922
723
7.75
6.24
227
3.95
293
4.67
9.12
5.66
4.82
4.41
5.32
8.50
6.88
7.00
7.34
9.06
5.87
477
457
7.41
5.64

Summer

6.24
5.68
7.30
6.66
5.12
4.72
4.52
433
299
20.36
11.09
8.47
5.07
6.48
10.62
8.03
577
4.00
7.85
7.48
10.13
9.35
557
4.72
5.32
9.51
12.97
9.32
4.62
4.73
17.74
6.61
5.23
6.29
6.34
6.98

12

VATS Alt.
Scenario

Spring
6.18
5.71
7.07
6.31
8.13
5.36
5.78
5.50
10.48
12.39
857
478
493
9.28
7.22
7.80
6.37
235
3.96
2.96
4.68
9.44
5.88
4.89
457
5.33
8.51
6.81
6.71
6.88
9.00
5.81
472
454
7.40
5.64

Summer

6.21
5.65
7.21
6.58
511
4.73
4.50
432
2942
20.24
10.92
11.90
6.18
6.53
11.22
8.29
5.86
4.34
8.26
7.47
10.38
9.73
5.69
4.72
5.48
9.51
13.01
9.27
4.55
4.57
1757
6.44
5.16
6.25
6.33
6.94

VATS JRAIL.
Scenario
Spring Summer
6.21 6.24
5.76 5.69
7.19 7.31
6.42 6.67
8.21 514
5.31 4.74
5.76 4.53
557 4.38
10.64 29.91
12.45 20.36
8.65 11.10
4.92 8.49
4.86 5.10
9.24 6.49
7.23 10.67
7.76 8.07
6.25 5.79
227 4.01
3.95 7.91
2.93 7.50
4.68 10.18
9.13 9.39
5.68 559
4.81 4.76
4.42 534
5.01 9.32
8.92 14.65
7.25 9.79
7.29 4.69
7.58 4.80
9.06 17.74
5.87 6.61
4.78 5.24
4.58 6.30
7.42 6.35
5.64 6.98

VATSJY1
Scenario
Spring

6.21
576
719
6.43
8.22
532
5.77
570
10.64
12.45
8.65
492
4.86
9.24
7.23
7.76
6.26
229
3.95
3.15
4.79
9.25
577
4.82
4.46
5.08
9.28
7.35
7.68
8.22
9.06
5.88
4.78
4.58
7.43
5.65

Summer

6.24
5.69
732
6.68
5.15
476
454
448
2991
20.36
1.1
8.49
5.10
6.50
10.67
8.07
579
405
8.01
773
10.57
9.52
5.63
477
5.44
9.37
15.24
9.97
4.76
4.98
17.74
6.62
524
6.32
6.36
6.99

VATSJY2

Scenario Scenario

Spring
6.21
576
719
6.42
8.21
5.31
576
557
10.64
12.45
8.65
492
4.86
924
7.23
776
6.25
227
3.95
293
4.68
9.13
5.68
4.81
4.42
5.01
8.92
7.25
7.29
7.58
9.06
587
478
458
7.42
5.64

Summer

6.24
5.69
7.31
6.67
5.14
4.74
4.53
4.38
2991
20.36
11.10
8.49
5.10
6.49
10.67
8.07
5.79
4.01
791
7.50
10.18
9.39
5.59
4.76
5.34
9.32
14.65
9.79
4.69
4.80
17.74
6.61
5.24
6.30
6.35
6.98
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Table 6.1a. Estimated average chlorophyll a (lLg/L) concentrations by season and James River segment based on ten year model
simulations for each nutrient reduction scenario and the percent change from the 1985 Reference Scenarios. Refer to

Chapters 2 and 3 of this report for scenario description and load reductions.

Segment ‘85Ref ‘02Assess % Tier3 % Opt' 4 % VATS % VATSJR % JY1 %
Spring

JMSTF2 6.82 5.93 13% 5.00 27% 5.80 15% 532 22% 5.01 27% 5.08 26%
JMSTF1 16.37 11.89 27% 9.04 45% 1002  39% 8.50 48% 8.92 46% 9.28 43%
JMSOH 1374  10.39 24% 7.50 45% 8.17 40% 6.88 50% 7.25 47% 7.34 47%
JMSMH 13.00 10.14 22% 7.28 44% 7.87 39% 7.00 46% 7.29 44% 7.37 43%
JMSPH 1426  10.79 24% 7.54 47% 8.13 43% 7.34 49% 7.58 47% 7.64 46%
Summer

JMSTF2 8.86 9.03 2% 9.14 -3% 1000 -13% 9.51 7% 9.32 5% 9.37 6%
JMSTF1 3466 2449 29% 14.74 57% 16.74  52% 1297  63% 14.65 58% 1524  56%
JMSOH 1385  12.68 8% 10.42 25% 1110 20% 9.32 33% 9.79 29% 9.94 28%
JMSMH 5.59 5.32 5% 494 12% 492 12% 4,62 17% 4.69 16% 4.70 16%
JMSPH 6.62 5.90 1% 4.99 25% 512 23% 473 28% 4.80 27% 4.82 27%

Table 6.1b. Estimated average chlorophyll a (ug/L) concentrations by season and James River segment based on ten year model
simulations for each scoping scenario and the percent change from the 1985 Reference Scenarios. Refer to Chapters 2 and

3 of this report for scenario description and load reductions.

Segment ‘85 Ref JY2 % ScopingA % ScopingB % ScopingC %  ScopingD %
Spring

JMSTF2 6.82 5.08 26% 519 24% 6.10 1% 6.26 8% 4.80 30%
JMSTF1 16.37 9.28 43% 1019 38% 10.15 38% 10.45 36% 8.38 49%
JMSOH 13.74 7.35 47% 857 38% 8.40 39% 8.41 39% 6.88 50%
JMSMH 13 7.68 1% 877 33% 8.29 36% 8.64 34% 6.68 49%
JMSPH 14.26 8.22 42% 962 33% 8.56 40% 9.33 35% 6.87 52%
Summer

JMSTF2 8.86 9.37 6% 949 1% 9.49 7% 9.82 -11% 9.15 -3%
JMSTH 34.66 15.24 56%  20.19 42% 1767 49% 20.32 41% 12.08 65%
JMSOH 13.85 9.97 28%  11.57 16% 1117 19% 11.55 17% 9.35 33%
JMSMH 559 4.76 15% 495 11% 4.90 12% 4.95 12% 457 18%
JMSPH 6.62 4.96 25% 534 19% 517 22% 5.33 20% 4,60 31%
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Appendix B.
Estimated average chlorophyll a (ug/L) concentrations by season and James River segment based on three year model simulations for
each scenario compared to the ten year calculated average presented in Tables 6.1a and 6.1b.

James Upper Tidal Fresh - Spring

Yearsof3-yr 1985 2002 Tier3 Option4 VATS VATIS VATSJR VAIS  VATS Scoping Scoping Scoping Scoping
running avg Reference Assess Altern.  Altern JY1 JY2 A B C D
1985-1987 7.68 5.99 4.55 5.21 4.63 464 430 4.36 4.36 4,37 573 5.91 428
1986-1988 7.24 6.22 488 5.89 4.72 472 449 453 4.53 463 5.78 5.71 459
1987-1989 5.97 5.49 4.58 5.69 4.33 433 4.21 4.23 4.23 443 5.06 4.97 434
1988-1990 4.45 4.39 3.82 4.87 3.53 3.53 348 3.49 349 3.74 4.02 3.86 3.63
1989-1991 4.29 4.05 3.77 4.70 3.74 3.74 3.65 3.67 3.67 3.92 3.96 4,05 3.69
1990-1992 3.79 3.53 3.28 410 3.28 3.28 3.19 3.21 3.21 341 348 3.55 3.22
1991-1993 3.18 3.01 2.81 3.51 285 285 2,77 2.79 2.79 297 298 3.06 2.78
1992-1994 8.82 7.41 6.24 6.67 7.43 744 6.82 6.96 6.96 6.93 8.44 8.95 6.04
Avgof3-yrPds 568 5.01 4.24 5.08 4.31 432 4.11 4.16 4.16 4.30 493 5.01 407
10-yr Avg 6.82 5.93 5.00 5.80 5.32 5.33 501 5.08 5.08 519 6.10 6.26 480

James Upper Tidal Fresh - Summer

Yearsof 3-yr 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS VATS Scoping Scoping Scoping Scoping
running avg Reference Assess Altern.  Altern JY1 JY2 A B C D
1985-1987 11.51 13.38 13.15 13.96 13.99 1399 1363 13.70 13.70 13.28 14.03 14.52 13.50
1986-1988 1163 13.44 13.44 14.36 13.84 1384 1362 13.70 13.70 13.29 1385 14.21 13.39
1987-1989 8.48 9.99 10.45 1113 10.94 1094 1059 10.65 10.65 10.19 10.72 10.80 10.65
1988-1990 8.35 8.99 9.72 10.76 9.80 9.80 9.86 9.92 9.92 9.49 9.78 9.85 9.54
1989-1991 5.89 593 6.29 7.28 6.67 6.67 6.75 6.79 6.79 6.41 6.57 6.65 6.47
1990-1992 7.46 7.32 8.11 8.99 8.74 8.74 8.62 8.65 8.65 8.25 8.37 8.48 8.40
1991-1993 8.10 7.73 7.65 8.38 7.99 7.99 7.71 7.75 7.75 8.08 7.70 7.88 767
1992-1994 9.20 8.22 8.36 8.93 8.70 8.70 8.30 8.35 8.35 9.01 8.58 9.03 8.34
Avgof3-yrPds 8.83 9.37 9.65 1047 10.08 10.08 9.89 9.94 9.94 9.75 9.95 10.18 9.75
10-yr Avg 8.86 9.03 9.14 10.00 9.51 9.51 9.32 9.37 9.37 9.49 9.49 9.82 9.15
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James Lower Tidal Fresh - Spring

Yearsof 3-yr 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping Scoping Scoping Scoping
running avg Reference Assess Altern. Altern.  JY1 JY2 A B C D
1985-1987 14.54 1042 8.01 8.84 7.57 7.58 7.74 8.25 8.25 8.88 8.93 9.32 7.40
1986-1988 21.16 13.84 10.15 10.79 9.29 9.30 949  10.21 10.21 11.39 11.49 11.92 9.22
1987-1989 20.39 14.79 11.33 12.27 10.46 1047 1079  11.33 11.33 12.70 12.86 1318 10.54
1988-1990 22.26 15.88 11.86 12.82 10.86 10.87 1129 1183 11.83 1342 13.41 1372 10.90
1989-1991 16.08 12.64 9.87 11.23 9.42 9.43 10.07  10.20 10.20 11.29 11.05 11.32 9.31
1990-1992 15.93 12.11 9.21 1043 8.80 8.81 9.42 9.64 9.64 10.38 10.29 10.50 8.56
1991-1993 12.38 9.21 7.19 8.25 7.09 7.10 7.69 7.78 7.78 8.14 8.00 8.19 6.82
1992-1994 11.88 9.28 7.16 8.11 6.86 6.86 7.27 7.50 7.50 797 8.01 8.19 6.66
Avgof3-yrPds 16.83 12.27 9.35 10.34 8.79 8.80 9.22 9.59 9.59 10.52 10.51 10.79 8.68
10-yr Avg 16.37 11.89 9.04 10.02 8.50 8.51 8.92 9.28 9.28 10.19 10.15 10.45 8.38
James Lower Tidal Fresh - Summer
Yearsof3-yr 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping Scoping Scoping Scoping
running avg Reference Assess Altern, Altern.  JY1 JY2 A B C D
1985-1987 27.54 18.66 11.89 12.87 10.31 1034 1170 1215 1215 14.90 12.97 14.88 9.23
1986-1988 36.43 24 .87 14.31 15.98 12.35 1239 14.09 1475  14.75 19.15 16.77 19.54  11.27
1987-1989 37.08 2744 17.12 19.27 156.17 1522 1695 1765  17.65 23.00 20.73 2326 1447
1988-1990 39.92 30.35 18.29 21.14 16.29 16.35 1823 1899  18.99 25.52 22.94 2592  15.68
1989-1991 31.20 26.68 17.53 20.31 15.84 1588 1743 18.02  18.02 23.81 21.49 2378 1537
1990-1992 32.26 2567 15.54 18.46 13.82 1386 1544 16.07  16.08 22.25 19.38 2225  13.11
1991-1993 37.58 26.33 15.22 17.88 13.27 1331 15.09 1576  15.76 22.05 18.70 2204 1233
1992-1994 40.16 23.79 13.03 14.95 11.16 1120 1296 1357  13.57 19.21 16.06 19.23  10.15
Avgof3-yrPds 3527 2547 15.37 17 .61 13.53 1357 1524 1587  15.87 21.24 18.63 2136 1270
10-yr Avg 34.66 2449 14.74 16.74 12.97 1301 1465 1524 1524 20.19 17.67 2032  12.08
15
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James Oligohaline— Spring

Yearsof 3-yr 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping Scoping Scoping Scoping
running avg Reference Assess Altern. Altern.  JY1 JY2 A B C D
1985-1987 8.99 7.58 6.63 6.77 6.01 6.00 6.09 6.26 6.27 6.66 6.65 6.74 599
1986-1988 12.71 9.56 7.73 8.11 6.96 6.91 7.26 7.41 743 8.13 8.07 8.20 6.94
1987-1989 15.48 11.63 8.97 9.63 8.15 8.09 8.54 8.70 8.72 9.91 9.80 9.90 8.23
1988-1990 21.87 16.03 10.21 11.40 9.26 913 1002 10.11 10.13 12.41 12.16 12.02 9.28
1989-1991 20.04 15.28 9.79 10.97 8.93 8.81 9.54 9.64 9.64 12.04 11.72 11.58 8.98
1990-1992 19.95 14.79 9.11 10.27 8.31 8.19 9.00 9.06 9.07 11.27 10.95 10.79 8.28
1991-1993 11.32 8.62 6.60 7.22 6.16 6.12 6.44 6.48 6.48 747 7.24 7.34 6.17
1992-1994 8.46 6.33 4,98 544 4.74 472 495 4.96 4.96 553 540 5.44 473
Avgof3-yrPds 14.85 11.23 8.00 8.73 7.31 7.25 7.73 7.83 7.84 9.18 9.00 9.00 7.32
10-yr Avg 13.74 10.39 7.50 8.17 6.88 6.81 7.25 7.34 7.35 8.57 8.40 8.41 6.88
James Oligohaline—Summer

Yearsof3-yr 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping Scoping Scoping Scoping
running avg Reference Assess Altern, Altern.  JY1 JY2 A B C D
1985-1987 10.45 8.92 7.22 7.45 6.35 6.30 6.66 6.76 6.78 7.63 7.39 7.66 6.26
1986-1988 11.78 10.16 8.03 8.35 6.99 6.93 7.37 7.47 7.50 8.57 8.31 8.60 6.93
1987-1989 14.85 13.90 12.21 12.80 11.40 1137 1187 12.00 12.02 13.26 13.00 13.26 11.51
1988-1990 15.41 14,54 12.85 13.54 12.08 1205 1254 12.68 12.70 14.07 13.79 14.04 12.25
1989-1991 156.72 15.05 13.22 14.04 12.35 1233 1283 12.99 13.01 14.68 14.28 14.63 12.52
1990-1992 15.33 14,55 11.36 12.45 9.68 961 1029 10.50 10.56 13.20 12.50 13.09 9.74
1991-1993 16.72 15.77 12.04 13.25 10.17 1007 1086 11.10 11.16 14.07 13.29 13.97 10.18
1992-1994 15.57 14.15 10.95 11.96 9.33 9.25 9.94 10.15 10.21 12.66 12.01 12.58 9.33
Avgof3-yrPds 1448 13.38 10.99 11.73 9.79 9.74 1029 10.46 10.49 12.27 11.82 12.23 9.84
10-yr Avg 13.85 12.68 10.42 11.10 9.32 9.27 9.79 9.94 9.97 11.57 11.17 11.55 9.35
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James Mesohaline—Spring

Yearsof 3-yr 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS VATS Scoping Scoping Scoping Scoping
running avg Reference Assess Altern. Altern.  JY1 JY2 A B C D
1985-1987 8.81 7.39 6.40 6.57 6.32 6.06 6.38 6.38 6.70 7.00 6.56 6.89 5.95
1986-1988 11.71 9.59 7.60 7.98 7.36 7.07 753 7.57 7.94 8.72 8.14 8.53 7.04
1987-1989 12.51 10.19 7.98 8.44 7.86 7.55 8.12 8.17 8.57 9.16 8.63 9.06 7.44
1988-1990 16.33 12.79 8.65 9.37 8.30 7.94 8.69 8.82 9.21 10.85 10.20 10.63 7.92
1989-1991 17.96 13.98 9.11 10.12 8.71 8.32 9.24 9.39 9.74 11.58 11.05 11.43 8.33
1990-1992 20.78 1542 9.55 10.80 8.92 8.52 9.52 968 10.03 12.61 11.93 12.32 8.69
1991-1993 14.98 11.36 7.84 8.74 7.40 7.10 7.84 7.93 8.22 9.66 9.20 9.55 7.18
1992-1994 9.32 6.86 513 550 4.92 473 511 5.16 5.36 6.02 5.68 597 4.68
Avgof3-yrPds 14.05 10.95 7.78 8.44 747 7.16 7.80 7.89 8.22 9.45 8.92 9.30 7.15
10-yr Avg 13.00 10.14 7.28 7.87 7.00 6.71 7.29 7.37 7.68 8.77 8.29 8.64 6.68

James Mesohaline— Summer

Yearsof3-yr 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS VATS Scoping Scoping Scoping Scoping
running avg Reference Assess Altern.  Altern. JY1 JY2 A B C D
1985-1987 4,02 4.07 4.08 3.94 3.78 3.72 3.82 3.82 3.86 387 3.88 3.88 3.73
1986-1988 435 4.27 4.14 4.03 3.84 3.77 3.88 3.89 3.95 4,02 4.00 4.03 3.79
1987-1989 4.85 4.78 4.66 4.59 4.41 4.36 445 4.46 4.50 457 4.56 4,58 4.38
1988-1990 5.29 5.09 4.84 4.81 4.62 4,57 465 4.66 4.71 4,86 4.81 4.85 459
1989-1991 5.35 5.19 4.99 4.95 4.76 472 479 4.80 484 497 493 4,95 474
1990-1992 6.10 5.65 5.04 5.08 4.72 4,64 479 4.81 4.89 5.18 5.10 5.16 467
1991-1993 767 7.04 6.14 6.25 567 553 581 5.84 594 6.38 6.28 6.38 557
1992-1994 7.04 6.49 578 5.85 5.39 5.29 549 5.52 5.59 592 5.86 592 5.31
Avgof3-yrPds 558 532 4,96 4.94 4.65 4.58 4.71 4.73 478 497 493 4.97 460
10-yr Avg 5.59 5.32 4.94 4.92 4.62 4.55 469 4.70 476 495 4.90 4.95 457
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James Polyhaline - Spring
Yearsof 3-yr 1985 2002

Tier3 Option4 VATS

VATS VATSJR VATS

VATS Scoping Scoping Scoping Scoping

running avg Reference Assess Altern. Altern.  JY1 JY2 A B C D
1985-1987 17.35 13.36 9.16 10.00 8.79 8.22 9.14 9.21 9.91 11.92 10.62 11.53 8.38
1986-1988 17.21 12.88 9.08 9.81 8.74 8.20 9.03 9.09 9.78 11.66 10.28 11.23 8.30
1987-1989 15.57 11.45 8.12 8.78 7.89 7.40 8.15 8.20 8.81 10.48 9.17 10.04 7.42
1988-1990 12.59 943 6.56 7.00 6.54 6.07 6.73 6.78 7.36 8.54 743 8.17 5.94
1989-1991 13.41 10.15 6.94 7.47 6.83 6.39 7.04 7.10 7.62 8.85 7.93 8.55 6.29
1990-1992 14.45 10.73 7.32 7.90 712 6.66 7.34 7.41 7.97 9.52 8.50 9.15 6.66
19911993 14.42 10.97 7.90 8.48 7.61 7.20 7.80 7.86 8.43 9.78 8.82 9.55 7.20
19921994 11.90 8.95 6.48 6.94 6.34 5.99 6.52 6.57 7.07 8.01 717 7.88 5.90
Avgof3-yrPds 1461 10.99 7.70 8.30 7.48 7.02 7.72 7.78 8.37 9.84 8.74 9.51 7.01
10-yr Avg 14.26 10.79 7.54 8.13 7.34 6.88 7.58 7.64 8.22 9,62 8.56 9.33 6.87
James Polyhaline- Summer

Yearsof 3-yr 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping Scoping Scoping Scoping
running avg Reference Assess Altern.  Altern.  JY1 JY2 A B C D
1985-1987 6.61 569 4.64 4.76 438 4.18 4.47 4.49 470 5.11 4.87 5.10 4.20
1986-1988 6.33 543 4.46 4.58 4.27 4,08 4.34 4.36 455 493 4.70 491 4.10
1987-1989 717 6.31 523 542 4.89 473 4.98 5.01 5.18 5.65 5.47 562 478
1988-1990 7.19 6.39 5.27 5.49 4.95 4.77 503 5.05 523 5.71 5.53 567 483
1989-1991 7.34 6.53 543 5.64 5.10 4,92 5.18 520 5.38 5.86 5.68 583 498
1990-1992 6.80 6.05 5.09 5.27 4,86 4,67 4.93 494 5.12 551 533 549 470
19911993 6.65 6.05 5.27 5.39 5.06 4,90 512 513 5.29 558 543 557 4,92
19921994 6.10 567 5.12 517 491 4.80 4.95 496 5.07 525 517 5.25 4,81
Avg of 3-yr Pds 6.77 6.02 5.06 522 480 463 4.88 489 5.06 545 527 543 4.67
10-yr Avg 6.62 590 4.99 512 473 457 4.80 482 498 534 517 533 4.60
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Table C.1. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space assuming

different chlorophyll a criteria concentrations in the James Upper Tidal Fresh — Spring for all scenarios. The proposed

chlorophyll a criteria for this season and river segment is highlighted.

James Upper Tidal Fresh - Spring

Chlorophyll 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping A Scoping B Scoping C Scoping D
Cone. (ugll) Reference Assess Altern.  Altern. JY1 JY2
05 44.0% 42.3% 28.4% 33.5% 29.2% 29.4% 24.3% 254% 254% 28.8% 39.0% 41.1% 25.2%
06 33.5% 23.2% 4.5% 27.9% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 23.0% 13.9% 4.5%
07 14.0% 11.2% 4.4% 13.0% 4.4% 4.4% 4.4% 4.4% 4.4% 4.3% 4.4% 4.5% 4.4%
08 12.5% 41% 4.3% 4.5% 4.3% 4.3% 4.3% 4.2% 4.2% 4.1% 4.2% 4.1% 4.3%
09 4.0% 4.0% 41% 4.4% 41% 4.1% 4.1% 41% 4.1% 4.1% 41% 41% 41%
10 3.9% 3.9% 4.0% 4.3% 4.0% 4.0% 4.0% 4.0% 4.0% 3.9% 4.0% 4.0% 4.0%
11 3.8% 3.9% 3.9% 4.2% 3.9% 3.9% 3.9% 3.9% 3.9% 3.9% 3.9% 3.9% 3.9%
12 3.8% 3.8% 3.8% 4.0% 3.9% 3.9% 3.8% 3.8% 3.8% 3.8% 3.9% 3.9% 3.8%
13 3.8% 3.8% 3.8% 3.9% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8%
14 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8%
15 3.7% 3.7% 3.5% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.7% 3.8% 3.8% 0.4%
16 3.6% 3.6% 0.0% A 3.8% 3.8% 3:7% 3.7% 3.7% 3.6% 3.8% 3.8% A
17 3.5% 3.5% A A 3.7% 3.7% 2.2% 3.2% 3.2% 2.2% 3.7% 3.7% A
18 3.2% 2.3% A A 3.6% 3.6% 0.1% 0.6% 0.6% 0.4% 3.7% 3.7% A
19 3.0% 0.2% A A 1.5% 1.5% A A A A 3.6% 3.6% A
20 2.9% A A A 0.3% 0.3% A A A A 3.5% 3.5% A
21 2.3% A A A A A A A A A 2.3% 3.5% A
22 1.3% A A A A A A A A A 0.7% 2.4% A
23 0.4% A A A A A A A A A A 1.1% A
24 A A A A A A A A A A A 0.1% A
25 A A A A A A A A A A A A A
30 A A A A A A A A A A A A A
35 A A A A A A A A A A A A A
40 A A A A A A A A A A A A A
45 A A A A A A A A A A A A A
50 A A A A A A A A A A A A A
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Table C.2. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space assuming

different chlorophyll a criteria concentrations in the James Upper Tidal Fresh — Summer for all scenarios. The proposed
chlorophyll a criteria for this season and river segment is highlighted.

James Upper Tidal Fresh— Summer

Chlorophyll 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping A Scoping B Scoping C Scoping D
Cone. (ugll) Reference Assess Altern.  Altern. JY1 JY2
05 69.0% 67.6% 65.0% 71.2% 662% 66.2% 65.8% 66.0% 66.0% 66.6% 65.7% 66.2% 65.0%
06 63.9% 57.7% 58.2% 61.2% 60.8% 60.8% 58.8% 59.4% 59.4% 63.8% 61.2% 64.0% 58.3%
07 60.6% 53.7% 54.3% 55.6% 55.0% 55.0% 53.9% 53.9% 53.9% 57.5% 56.3% 59.6% 54.3%
08 53.2% 48.1% 51.4% 54 2% 534% 53.4% 522% 52.3% 52.3% 53.8% 53.0% 56.0% 52.2%
09 43.1% 41.8% 44 6% 50.5% 483% 483% 44.0% 44 5% 445%  50.3% 48.0% 49.8% 44.2%
10 29.3% 32.7% 37.3% 42.6% 404% 404% 37.9% 38.1% 381% 43.3% 39.7% 42 1% 38.0%
11 19.2% 24.4% 28.2% 35.6% 325% 32.5% 29.4% 29.9% 29.9% 34.4% 34.5% 35.8% 27.8%
12 10.3% 19.3% 20.5% 25.7% 29% 229% 21.5% 22.1% 221% 24.5% 23.3% 27.5% 19.8%
13 3.6% 13.0% 11.2% 19.2% 14.5% 14.5% 14.5% 15.3% 153% 11.6% 16.8% 18.8% 11.0%
14 0.4% 7.0% 6.3% 11.7% 7.6% 7.6% 6.6% 6.8% 6.8% 6.0% 7.8% 10.6% 6.1%
15 0.0% 31% 3.9% 6.5% 8:3% 3.3% 3.9% 41% 4.1% 21% 3.7% 4.8% 1.5%
16 A A 0.8% 3.3% 0.1% 0.1% 0.2% 0.3% 0.3% A A 1.4% A
17 A A A 0.5% A A A A A A A 0.0% A
18 A A A A A A A A A A A A A
19 A A A A A A A A A A A A A
20 A A A A A A A A A A A A A
21 A A A A A A A A A A A A A
22 A A A A A A A A A A A A A
23 A A A A A A A A A A A A A
24 A A A A A A A A A A A A A
25 A A A A A A A A A A A A A
30 A A A A A A A A A A A A A
35 A A A A A A A A A A A A A
40 A A A A A A A A A A A A A
45 A A A A A A A A A A A A A
50 A A A A A A A A A A A A A
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Table C.3. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space assuming

different chlorophyll a criteria concentrations in the James Lower Tidal Fresh — Spring for all scenarios. The proposed
chlorophyll a criteria for this season and river segment is highlighted.

James Lower Tidal Fresh - Spring

Chlorophyll 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping A Scoping B Scoping C Scoping D
Cone. (ugll) Reference Assess Altern.  Altern. JY1 JY2
05 81.2% 78.0% 78.0% 78.0% 77.9% 77.9% 78.0% 78.0% 78.0% 78.0% 78.0% 78.0% 77.9%
06 78.0% 78.0% 74.0% 78.0% 71.6% 716% 73.5% 73.8% 73.8% 77.9% 77.9% 78.0% 71.3%
07 78.0% 78.0% 69.4% 72.6% 63.5% 63.5% 65.0% 69.7% 69.7% 73.8% 721% 73.8% 62.5%
08 78.0% 75.8% 53.5% 68.6% 471% 473%  50.0% 53.7% 53.7% 63.5% 64.3% 70.0% 46.3%
09 78.0% 62.6% 38.9% 50.8% 33.4% 336% 36.8% 39.9% 309% 44.7% 50.1% 51.4% 28.7%
10 71.8% 50.3% 251% 39.4% 21.2% 213%  29.0% 3N.7% 31.7% 39.0% 38.9% 40.3% 18.7%
11 64.1% 42.7% 171% 27.8% 9.2% 9.3% 16.8% 18.7% 18.7%  30.9% 29.8% 33.4% 6.8%
12 60.4% 36.4% 4.6% 18.6% 0.9% 1.0% 5.4% 8.9% 8.9% 21.8% 21.6% 24.2% 0.9%
13 54.1% 25.2% 1.1% 8.4% 0.5% 0.6% 1.2% 2.7% 2.7% 12.4% 10.8% 13.1% 0.8%
14 43.8% 19.0% 0.8% 3.1% A A A 0.8% 0.8% 6.5% 3.3% 6.1% 0.1%
15 34.6% 12.9% 0.3% 0.7% A A A 0.2% 0.2% 2.3% 1.0% 1.5% A
16 28.2% 8.3% A A A A A A A 0.8% 0.8% 0.9% A
17 23.8% 4.4% A A A A A A A 0.8% 0.8% 0.8% A
18 21.0% 1.8% A A A A A A A A 0.2% 0.5% A
19 18.4% 1.0% A A A A A A A A A 0.1% A
20 12.5% 0.9% A A A A A A A A A A A
21 9.8% 0.8% A A A A A A A A A A A
22 8.2% 0.4% A A A A A A A A A A A
23 6.8% A A A A A A A A A A A A
24 6.2% A A A A A A A A A A A A
25 5.8% A A A A A A A A A A A A
30 2.2% A A A A A A A A A A A A
35 0.0% A A A A A A A A A A A A
40 A A A A A A A A A A A A A
45 A A A A A A A A A A A A A
50 A A A A A A A A A A A A A
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Table C.4. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space assuming

different chlorophyll a criteria concentrations in the James Lower Tidal Fresh — Summer for all scenarios. The proposed
chlorophyll a criteria for this season and river segment is highlighted.

James Lower Tidal Fresh—Summer

Chlorophyll 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping A Scoping B Scoping C Scoping D
Cone. (ugll) Reference Assess Altern.  Altern. JY1 JY2
05 86.8% 868% 868% B86.8% 868% 868% 868% 868% 868% 868% 868% 86.8%  86.8%
06 86.8% 868% 868% B86.8% 864% 865% 868% 868% 868% 868% 868% 86.8%  85.2%
07 86.8% 868% 868% B86.8% 837% 837% 847% 849% 849% 868% 868% 86.8%  83.0%
08 86.8% 86.8% 843% B849% 776% 77.7% 835% 837% 837% 868% 848% 86.8% 73.0%
09 86.8% 86.8% 835% 837% 717% 717% 747% 785% 785% 846% 839% 84.8%  68.0%
10 86.8% 868% 706% 766% 622% 626% 677% 700% 700% 839% 772% 840% 54.0%
1" 86.8% 859% 641% 685% 518% 519% 630% 640% 64.0% 734% 685% 752%  45.6%
12 86.8% 823% 604% 63.6% 420% 421% 555% 597% 59.7% 696% 647% 703%  322%
13 86.8% 805% 513% 604% 349% 356% 442% 465% 465% 657% 609% 66.3%  22.5%
14 84.5% 737%  405%  56.8% 274% 276% 405%  422% 422% 619% 59.1%  622%  16.8%
15 83.8% 705%  336% 458% 221% 223% 336% 393% 393% 605% 483% 60.5%  14.2%
16 83.5% 671% 301% 39.7% 137% 141% 281% 318% 318% 546% 416% 554%  11.2%
17 81.7% 646% 237% 36.3% 106% 109% 231% 273% 273% 495% 375% 51.1% 6.2%
18 80.0% 582% 149%  33.9% 75% 76% 180% 222% 222% 464%  356%  46.6% 4.1%
19 78.5% 544% 106%  27.9% 1.0% 22% 135% 159% 159% 436% 33.5%  43.4% 0.9%
20 76.5% 52.4% 58%  20.7% 0.2% 0.2% 8.4% 135% 135% 395% 266%  38.3% A
21 71.2% 50.5% 0.2% 15.7% A A 1.6% 9.3% 93% 355% 244%  36.1% A
22 66.5%  48.8% A 12.5% A A 0.4% 1.7% 17% 324%  200%  34.0% A
23 63.7%  46.5% A 6.2% A A A 0.1% 01%  295% 144%  30.1% A
24 614%  40.6% A 1.4% A A A A A 248% 112%  25.2% A
25 571.7% 36.3% A A A A A A A 22.3% 4.8% 22.6% A
30 46.3% 20.0% A A A A A A A 0.9% A 1.3% A
35 35.6% 1.3% A A A A A A A A A A A
40 18.0% 0.0% A A A A A A A A A A A
45 8.2% A A A A A A A A A A A A
50 5.5% A A A A A A A A A A A A
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Table C.5. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space assuming
different chlorophyll a criteria concentrations in the James Oligohaline — Spring for all scenarios. The proposed

chlorophyll a criteria for this season and river segment is highlighted.

James Oligohaline - Spring

Chlorophyll 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping A Scoping B Scoping C Scoping D
Cone. (ugll) Reference Assess Altern.  Altern. JY1 JY2
05 73.5% 70.0% 678% 706% 670% 67.0% 671% 671% 671% 704% 701% 704% 67.0%
06 70.7% 67.0% 619% 603% 526% 526% 532%  535% 535% 59.9% 564% 600% 52.8%
07 66.9% 502%  495% 50.6%  468% 46.5% 483%  487%  487% 520% 51.3%  520%  46.9%
08 62.4% 52.0% 398% 474% 268% 248% 322%  358% 359% 48.0% 478% 47.9%  27.6%
09 512%  48.5% 23% 362% 101% 94% 180% 202% 205% 388% 36.9% 378% 112%
10 538%  41.1% 92%  23.3% 1.7% 0.1% 4.4% 5.1% 52% 332% 261%  28.7% 0.7%
1" 46.8% 37.9% 1.9% 5.5% A A 2.2% 2.2% 22% 144% 11.7% 134% A
12 42.6% 271.7% A 2.6% A A A A A 3.2% 3.2% 2.9% A
13 41.2% 20.4% A 2.0% A A A A A 2.7% 2.7% 2.3% A
14 37.9% 5.3% A A A A A A A 2.3% 2.2% 1.7% A
15 31.9% 3.6% A A A A A A A 1.9% 1.7% A A
16 26.0% 3.4% A A A A A A A A A A A
17 21.0% 3.1% A A A A A A A A A A A
18 16.0% 2.8% A A A A A A A A A A A
19 11.6% 2.6% A A A A A A A A A A A
20 9.5% 24% A A A A A A A A A A A
21 5.6% 2.1% A A A A A A A A A A A
22 4.0% 1.9% A A A A A A A A A A A
23 3.5% 1.2% A A A A A A A A A A A
24 3.1% A A A A A A A A A A A A
25 2.8% A A A A A A A A A A A A
30 1.9% A A A A A A A A A A A A
35 A A A A A A A A A A A A A
40 A A A A A A A A A A A A A
45 A A A A A A A A A A A A A
50 A A A A A A A A A A A A A
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Table C.6. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space assuming
different chlorophyll a criteria concentrations in the James Oligohaline — Summer for all scenarios. The proposed

chlorophyll a criteria for this season and river segment is highlighted.

James Oligohaline - Summer

Chlorophyll 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS  VATS Scoping A Scoping B Scoping C Scoping D
Cone. (ugll) Reference Assess Altern.  Altern. JY1 JY2
05 86.8% 868% 868% B86.8% 868% 868% 868% 868% 868% 868% 868% 86.8%  86.8%
06 86.8% 868% 868% B86.8% 786% 776% 835% 861% 862% 868% 868% 86.8% 77.4%
07 85.4% 848% 713% 740% 560% 551% 625% 640% 645% 769% 742% 76.7%  54.8%
08 80.7% 758%  514%  59.0%  405%  39.0% 446% 454% 461% 628% 588%  63.0%  39.5%
09 70.0% 604% 389% 446% 265% 261% 341% 357% 36.0% 469% 444% 47.3%  27.6%
10 60.8% 502% 300% 36.3% 10.1% 99% 174% 206% 216% 371% 36.3% 37.1% 9.9%
1" 552%  405% 175%  24.7% 8.7% 8.6% 9.5% 101% 102% 289% 24.7%  27.7% 8.7%
12 46.4% 30.6% 9.7% 17.3% 6.9% 6.7% 8.6% 8.8% 89% 214% 172% 21.0% 6.9%
13 37.4% 24.1% 8.5% 10.5% 54% 5.3% 6.8% 7.2% 74% 161% 102%  16.0% 5.5%
14 30.8% 19.0% 7.2% 8.9% 4.7% 4.6% 5.6% 5.9% 6.0% 9.6% 9.0% 9.8% 4.8%
15 23.3% 16.0% 5.5% 7.7% 4.1% 4.0% 5.0% 5.2% 5.2% 8.8% 7.8% 8.8% 4.2%
16 18.3% 10.3% 4.1% 5.6% 2.3% 2.2% 3.1% 3.4% 3.5% 6.7% 5.9% 6.6% 2.5%
17 15.5% 7.3% 3.3% 4.5% 1.9% 1.9% 2.5% 2.7% 2.8% 5.5% 4.7% 5.4% 2.0%
18 8.5% 54% 2.6% 3.7% 16% 1.6% 1.8% 2.0% 2.1% 4.5% 3.9% 4.4% 1.8%
19 6.0% 4.3% 1.8% 3.1% 1.3% 1.3% 14% 14% 1.5% 3.7% 3.2% 3.6% 1.4%
20 4.0% 3.2% 1.1% 2.3% 0.5% 0.6% 1.1% 1.1% 1.1% 3.1% 2.6% 3.0% 0.9%
21 2.7% 2.4% 0.4% 1.7% A A 0.6% 0.8% 0.8% 2.4% 2.0% 2.3% 0.1%
22 1.8% 1.8% A 1.0% A A A A A 1.9% 1.4% 1.8% A
23 0.5% 1.4% A A A A A A A 1.3% 0.9% 1.2% A
24 A A A A A A A A A 0.9% 0.1% 0.8% A
25 A A A A A A A A A A A A A
30 A A A A A A A A A A A A A
35 A A A A A A A A A A A A A
40 A A A A A A A A A A A A A
45 A A A A A A A A A A A A A
50 A A A A A A A A A A A A A
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Table C.7. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space assuming
different chlorophyll a criteria concentrations in the James Mesohaline — Spring for all scenarios. The proposed

chlorophyll a criteria for this season and river segment is highlighted.

James Mesohaline - Spring

Chlorophyll 1985 2002 Tier3 Option4d VATS VATS VATSJR VATS  VATS Scoping A Scoping B Scoping C Scoping D
Conc. (ugll) Reference Assess Altern.  Altern. JY1 JY2
05 77.4% 720% 615% 63.6% 605% 57.7% 606% 612% 633% 664% 629% 66.0% 52.3%
06 67.2% 56.7%  462%  46.6% 461% 439% 523%  525% 543% 541% 471%  56.3%  39.3%
07 615%  458% 353% 365% 346% 337% 354%  355% 38.0% 399% 369% 39.9%  33.6%
08 48.4% 385% 313% 335% 272% 245%  320% @ 322% 334% 356% 342% 354%  25.0%
09 44.5% 351% 232% 29.7% 193% 164% 227%  234% 27.0% 332% 31.7% 327% 17.6%
10 38.9% 332% 146% 209% 104%  2.5% 14.9% 154% 189% 310% 285%  30.2% 6.3%
1" 37.3% 30.3% 6.8% 15.0% A A 2.4% 6.1% 10.9% 263% 184%  21.9% A
12 35.2% 27.2% A 9.7% A A A A A 182%  138%  15.5% A
13 32.6% 24.3% A A A A A A A 12.8% 7.6% 11.5% A
14 30.0% 17.4% A A A A A A A 6.4% 2.9% 4.6% A
15 27.6% 14.0% A A A A A A A 1.7% 1.1% 1.3% A
16 25.4% 10.3% A A A A A A A A A A A
17 23.0% 7.4% A A A A A A A A A A A
18 19.7% 3.0% A A A A A A A A A A A
19 14.8% 1.3% A A A A A A A A A A A
20 11.5% A A A A A A A A A A A A
21 10.0% A A A A A A A A A A A A
22 9.2% A A A A A A A A A A A A
23 6.9% A A A A A A A A A A A A
24 2.9% A A A A A A A A A A A A
25 1.3% A A A A A A A A A A A A
30 A A A A A A A A A A A A A
35 A A A A A A A A A A A A A
40 A A A A A A A A A A A A A
45 A A A A A A A A A A A A A
50 A A A A A A A A A A A A A
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Table C.8. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space assuming
different chlorophyll a criteria concentrations in the James Mesohaline — Summer for all scenarios. The proposed

chlorophyll a criteria for this season and river segment is highlighted.

James Mesohaline- Summer

Chlorophyll

1985

2002

Cone. (pg/ll) Reference Assess

Tier 3

Option 4

VATS

VAT

S

Altern.

VATSJR  VATS

Altern.

JY1

VATS  Scoping A Scoping B Scoping C Scoping D

JY2

05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
30
d9
40
45
50

33.5%
15.6%
6.2%
34%
24%
0.2%

> > >

26.1%
9.6%
4.0%
0.3%
02%
0.1%

>

18.6%
2.7%
0.3%
0.2%
0.1%

TP rrI>PrrI>rI>P>r>>I>>> > >

17.1%
4.5%
0.3%
0.2%
0.1%

p U NN N S S S N N N S S S S S S S T S N S

9.9%
06%
0.2%
0.1%

TP I>>>> >

9.1%
0.5%
0.2%
0.1%

T3>

11.8%
0.8%
0.3%
0.1%

Trrrrrrrrrrr>rI>>P>P>I>>>>>>

13.2%
1.0%
0.3%
0.2%

TP >

15.6%
1.1%
0.3%
0.2%

>rrrrrr>rr>>>>>>>>I>>>>> >

18.5%
5.5%
0.3%
0.2%
0.1%

>rr>rrrr>rrr>rrr>r>r>r>r>r>>>T> >

17.4%
4.9%
0.3%
0.2%
0.1%

>R >

18.2%
5.5%
0.3%
0.2%
0.1%

P> > >

9.4%
0.5%
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Table C.9. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space assuming

different chlorophyll a criteria concentrations in the James Polyhaline — Spring for all scenarios. The proposed
chlorophyll a criteria for this season and river segment is highlighted.

James Polyhaline— Spring

Chlorophyll 1985 2002 Tier3 Option4 VATS VATS VATSJR VATS VATS  Scoping A Scoping B Scoping C Scoping D
Cone. (ug/ll) Reference Assess Altern.  Altern. JY1 JY2
05 86.8% 86.8% 76.2% 806% 807% 70.0% 819% 823% 833% 847% 802% 86.1% 67.3%
06 86.8% 848% 642% 652% 642% 59.5% 645% 646% 732% 766% 693% 755%  58.7%
07 86.8% 76.0%  546% 592% 535% 358% 552% 555% 61.7% 693% 625% 67.3%  35.3%
08 83.6% 64.5% 17.0%  400% 153% 11.0% 171% 293% 502% 611% 496% 585% 11.3%
09 78.7% 60.2% 9.8% 142%  82% 6.0% 9.4% 9.9%  148% 463% 29.0%  42.6% 6.3%
10 72.1% 45.4% 5.7% 9.1% 4.0% 3.5% 4.8% 5.1% 75%  330% 116%  28.8% 3.5%
1" 59.6% 31.8% 3.5% 5.4% A A 3.5% 3.5% 4.4% 11.4% 6.3% 8.8% A
12 51.3% 16.7% A 4.0% A A A A 0.0% 6.2% 4.8% 5.6% A
13 43.7% 10.7% A A A A A A A 4.9% 4.0% 4.8% A
14 35.9% 6.6% A A A A A A A 4.0% A 3.9% A
15 31.4% 5.3% A A A A A A A 0.2% A A A
16 16.6% 4.8% A A A A A A A A A A A
17 10.8% A A A A A A A A A A A A
18 8.2% A A A A A A A A A A A A
19 6.2% A A A A A A A A A A A A
20 56% A A A A A A A A A A A A
21 5.3% A A A A A A A A A A A A
22 4.8% A A A A A A A A A A A A
23 4.4% A A A A A A A A A A A A
24 A A A A A A A A A A A A A
25 A A A A A A A A A A A A A
30 A A A A A A A A A A A A A
35 A A A A A A A A A A A A A
40 A A A A A A A A A A A A A
45 A A A A A A A A A A A A A
50 A A A A A A A A A A A A A
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Table C.10. Cumulative frequency distribution (CFD) based level of attainment (A) or non-attainment (%) in time and space
assuming different chlorophyll a criteria concentrations in the James Polyhaline — Summer for all scenarios. The
proposed chlorophyll a criteria for this season and river segment is highlighted.

James Polyhaline- Summer
Chlorophyll 1985 2002 Tier3 Opton4d VATS VATS VATSJR VATS  VATS Scoping A Scoping B Scoping C Scoping D
Cone. (ug/L) Reference Assess Altern.  Altern. JY1 JY2

05 59.0% 511% 349% 389% 248% 194% 313%  315% 36.9% 439%  409%  439%  20.0%
06 440% 352% 64% 106% 24% 07% 3.5% 3.9% 6.4% 193% 121%  18.8% 1.2%
07 300%  132% 0.1% 1.1% 0.2% 0.6%
08 14.7% 0.9%
09 3.7%
10 0.0%
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
30
35
40
45
50
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